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(57) Abstract 

PROBLEM TO BE SOLVED: To provide a bus terminating 
method for transmitting a high frequency digital signal 
capable of transmitting a digital signal with a cyclic 
frequency in a GHz band while using a conventional 
terminal resistor. 

SOLUTION: A terminal resistor is connected to the edge 
part of a bus arranged on a wiring board, and an 
insulator whose dielectric loss angle 5 (dielectric tan S) 
is large is arranged in the surrounding or in the 
vicinity of the terminal resistance so that high 
frequency components can be absorbed. 
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[St** 3] »**10/<^»«*ffi|i:S3V^T, Atria 

[»**4] tfrxmttt* r^7^S#0 1I(C 

m^tS^ r ^ffii:t6MSSa 20 

[W**5] >f^->'*»«Jin«i«:**, *#VMR«tt 

i-SJ6»«4:, 40 

[it** 7] »»tt£«4 % 



[W**8] ft** 6, 7 0BBjRS«lc*5V>T, BtrlS 

[W**9] ft** 6, 7oBBj»K«^*5v>t:. ffiris 
[»**10] 6, 7coBBi»S«^*5VNr. at 

strsa»«»ffigtsfi, ^*Hi«^«*r**, bulks 

* A £ 5 y ^ -f V ^flMB & JfJ M 

^4 , 

[Mf** 1 4 ] If 1 3 OSB^«^^oV>T > iff 15 
[fflf** 1 5 ] 13, 14 (7)gS^^tC^V> 
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1 6 ] i3 t i4 oeiftxsic^v^ 

[if 3jfcS 1 7 J if 13, 14 C0gB^X«^*3V> 
[ft #51 1 8 ] ff 13-17 C0ga*S««C*3V^ 
»©tSi^& *LTV>5dfc«rW«*i-6 E#ig 

AwtEWw-axa^ 

* # < $ tit v > £ *6»ttffl^M*ffi «r»j*r 5XSt, 
J: 5fc*/*r5xa£, 

[»*S2 0 ] 1 9 OE**«©«3t^8feJC*5 40 

2 l ] f»*^ l 9 offijBSffio5S85S*felcfc 
[fflf*« 2 2 ] JfcfcttXSijcRWfc^-f i;^;Hff 



[»**2 3] S&i&tt&fci:, 
xa*:, 

»ttv^5I £ «r4*«ti-5E»*«o 
[ft &m 2 6 ] *«ft«tt©»W{btt^i|6»'tt»«Sr 

sgfrrsxa^ 
£xa<h> 

KSr»fi!ti-SXai:. 

ttEM3fc©tt#fcffiB-ra J: 5lc**t5l8i:, 
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[0 0 0 1] 
[0 0 0 2] 

[«*©S«] cpu, tsfyt^y&ttirz?***? 

[0 0 0 3] ^/^^j»9KU*iaaS[l 0 OMH 

[0 0 0 4] «MC, ^/I^HkD ^ L^&^C 2 0 0 MH z 

[0 0 0 5]W, CPU©iK*flsW***U<* 1G 
[0006] Lfc^oT, rtb^c pu^^ey coii53^ 

[0 0 0 7] «**BJggt£if A*f 5R*HSo«iJBE*jSfett. 30 
^^^7l/-Afc*5ltSECL (Emitter Coupled Lo 
gic) H*ft^2 0^aW^b«ffl*^-Cftfc*jSteT* 
*>5ds. ^^ey^Sft^oS5S>fktc#oT, CMOS^ 

[0 0 0 8] /</^^l»9 3gUJB«JRSr 

[0 0 0 9] £fc, ISBScD^/WMi, XjESfiE^&ttiK 
1/2^RC (Rcr±a»«pft») o^Sr^ic:. 

ftt>tl1t»n&m T2. 2RC = Tr (t>U<ttT 
f ) J §:1V^T^ ft=0. 3 5/Tr, 
^£tu£ 0 ft*5, Tr^LTft «Effi[ <D 1 0 %~ 9 0 

[ooio] — *«affigL*«, ^oasMtsv***? 
w*>r u Rat«&ft<-r so 



[ooii] if^ot, iKHSft«l!:j:dSlttto» 

t^yr^^ ^^fifc»*#it uTaw-rsi^if 

[0012I-H12, H 1 3*5j:r/Ig]l 4^ zcomiffi 
[0 0 1 3] ^-f, HI 2fi. (a) Oj;?^ 

iW^Tpd = l. 5ns (7V > HBJWR-erii 

OOmm^^tS) . ^yt^/7Z0 = 5 0 

1 = iopFo«f«ssteia«!t5 B ftfc\ coffrH 

[0 0 14] *LT. CO/^Tl^(C, 1k<D£? 

ft***. sjsmjE v i = o v , awfltwEv 

2 = 3. 3 3t^_L^|9^pKT r =5 n s. ttTtf 
yV$ffiT f = 5 n s N s<JU*mPvr= 2 0 n s , /<)V^ 
jBJWP e r = 5 0 n s <D/<?V7, i &rA^i-£>o Z.<DAtl 

»»»BB^J;5*35»»t±(OjS|jftfcf ttt, f t=0, 3 
5/ (5nsX0. 8) ^100MHz£ft£ o *U 

[0015] HI 2 (b) :<7)A^3Sf i ^ tB^jfe 

h*$Bi&6,ixS3fts, *-r*i*Affft«*-e*>a. 

ro«-T»ttJ||k?)5gU««*f = 2 0MHz. S&l9miC 
J: 6 jWMtJiOWiftSc f t^ioo MH z o^w;* ft. 

[0 0 16] 013 -ett, ^112^ T 1 

K % &coj;5ft*tt. i-ft^^>, SJi5«jEVl=0 v. 
Rii5ffim/Ev 2 - 3 . 3 v N i:*>±*s «9 tirmr r == 0 . 

5ns, 4W^fflTf = 0. 5ns,^fiP 
w = 2 n s % ^/I^^fflJS P e r = 5 n s <Ds</U* i * A 

^7b, ^Tioii»«-e<DUj*«»i i ^i!J^-r6 0 c 

OA**tuS^^O)ft!9 3SU«S[»:f 12 2 0 OMH z 
•CfcO. »»«PIB^J:5**»W-±ojSItt*f ttt. ft 
= 0. 35/(0. 5nsX0. 8)^lGHz^ft 

[0017] H 1 3 (b) te x C i fc ffl^R 

» i i t«r^lW5, UJ*«t» i i ^^T 1 Ofi 
M^FlTpd (1. 5 n s) 1£YfKt)Wm i 
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Sf=2 0 0MHz, »»«FlRHc:J:5*3a^JbO««» 
f t^lGHz^;V7lt AfflcfinS-j-SifcjflSl** 

[0018] El 1 4 "CtfU H 1 2 , ID 1 3 C 

= 0 v; RlK«mEV2 = 3. 3v, 4^r)^ T 
r = 1 0 0 p s , &%T& V B*HIT f = 1 0 0 p s . y< 
;^|Pw=4 OOps, ^S»P er = lns(7) 
s</vx i £A*U /^Tl OS»*"roUiy7«» i i £ 

lGHztfeD, »*BB^J:5A^rt±0*l**f t 

12, ft=0. 35/ (lOOpsXO. 8)^5GH 
z 

[0019] h i 4 (b) ri. r. ©aas« i £ ffi^S 

i t^tTV^5 0 ffi^SOgi i fit. /^TlCDfc 20 
p d (1. 5 ns) «r*AAS* i 

s^^t^^^c 1 icts^iia d , mi 3 

(b) fc*3tt5J:!9 fc. SbteatL<56Ay-CV^ 0 ^ 

i i T*f±. 7Uy^^KU^ 

#*v\ r©«-Cf4i»5 3gUJS**f = 1 GHz. 
V$mnJ:Z>$Li!>>V±<Dm&Wtf t^5GHz^;M 

tt. ^»^<^t6Ci:^T#^V^^^^^ 30 

[0020] Bi24v^Hl40^5ai/— > 3 yjB 

£«r^LT^5 0 40 

[0021] mussmt vxm^btiz. 51 

1, S^t^^Cl (Hl2ftjf^ InH, 
lOpF) Sr*^*tl/1 0lc/h*< UTWI««C^? 

[0 0 2 2] H 1 5 r±, **>r ^^Ll, 

om-v&v, mm U) ubu (a) titteur. » 

«B«fit»0*^-r * L 1 (lOOpH) % * 

^t/^^Cl (1 p F) #/h$< ftoTV^fc: so 



[0 0 2 3 ] rcOi/>al/—> 3 y3fe^ Hi 5 
(b) OA^fe^i itli*»ifgi i b\z.7F£tiT^Z> e 

ttl*«#i i r±, ^TloeaHlJBiWPlHTp d (1. 

5 ns) «ltA*JK» i l5J3fA*»»i: 

[0024] Lfc^ox. -ji»*aa:*o*^-r >^ ^ 

nSf L y^««»©-tnbJ:ti/>*<, 0»J;ttfl/io 
to>§<T#tu«, ±«<©J:5 4*9 3SUJHttftf = 1 
GHz. 51»i»lHi!:j:s*^rt±ojB«t(:f t ^ 5 gh 

[0 0 2 5] 

^fc^«rj|»*i-5J: 5^E«S*bS^-f y- h§{S 

[0026] ^fc, t>Lfy^B8a©yr^y^rt 

Si^nir^ic^T. yr^^y^ 200 
pH. 3pF) sfts»*i-Sd^6>; Wnt^^^ 

[0027] ^r-c, *»WWt. K±©i SftWlHjiSls: 
[0 0 2 8 ] 

5^io«<iJic3i*«ast2fcsa*u ro*«ffiSi2 

[0 0 2 9] rO»*3«10^3|»«*jSfcJ:^ftr, ^ 
K (i^aoTiitH) (c^tL-e^m^^r^U. ceo 
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K«r«EtL5ffi-g-tt5FS*t>©-C*>l?, JfcsniM^— ft£f 
©ifi«fcR«#a5fc* v ^W»*rE«i- -5 - t "C, 10 

*-*v^^>ft6Ja^^ftdt^>^^:^3^^Tt««s*5. 

[0 0 3 0] flh&s 2 jStt, 1 CQ/"< 

[0 0 3 1 ] Z<on&l£2<Ds<*»mjj.mz.£tl^ f- 

[0 0 3 2] M 3 0^^»«S*jfett % M3fr9 1 <7V< 

[0033] ^con^3(Dy<^n^m^xti^ 

K4oTS*t5. 40 
[0 0 3 4] ffrjftJS 4 0»«SSt«fi, #7 2 1 

2 4t36»fefts*»sfifc»2-c*>oT, mztfrxmtt 

[0 0 3 5] r.0|»*q[4 0**a»aglcj:tutf. 



•f S c £ J: t) ^u^ift^o^Sr^ft < n t dSffi 
[0 0 3 6] »3fc« 5 co»«ffiSt«^SS3S*»«:. * 

aKBK:. »8t*fcft*4«*Bt2 2«r*ril^*xai:, 

mmm. :fc±l5««&JRj&*fcft5:/n:y^Sr, BtTlB&JR 

[0 0 3 7] £ 5 oj»»ffigLSo»3S*-fe{r: «fc 

«ffe* J: 9 *#^»m#a5feA 5 Sr^i-S^^^oSS 

[oo38] m&s 6 (ommmm^ mm^ms a 
^ii/Xio 9 > ffirfs*6i»tts« 8 a comm&m&ft s x 

[0 0 3 9] C0f»*3S6 0iB3B*ffifcJ:tLrf. SB^S 

<t!?. S»««a*2*cA*Saxfc^^>i^*oa5JBI 
MlEMo TV^<5 IftiR* 9 Tg^x^/l,^- i: U T^ilZ $ 

[0 0 4 0] »*q[7 OBKUttRWt, *fe»«S«8 a 

S^^^^^ft#«»««*lC*5V>T*:#V^««:aife 
[0 0 4 1] i0W*fl|7 0EJ|»*3Klcj:ixtf. SEjRS 

sio^reaB i ojKm^E*s^*«s9W 2 
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[0 04 2] M*«8 0>ElftKKH:« »*E6. 

6 0 10 
[0 0 4 3] «#«9©Baft*Btt\ »*«6. 7C0ia 

[0 044] »#3g 1 0 (^ffiiRXffitt. 6 , 7© 

[0 04 5] rtubff^^8 — l 0<DWti&mWz3:ti 20 

[0 04 6] 1 1 CDEJS£S«li. 6-10 

[0 0 4 7] loE«*tRl2:j:^tf % 

v m*fm&& *^-tz> mmm 9 -cumbss* 2 , « v * 

«^^*3 J: Xfm&femc <fc 5 ft^tt±©KJII 40 
[0 04 8] fft&K l 2 0E»a&<0»£^&tt. -<r 

co^ H £ fc ttfl(r|E«-«Bffi6t* t * (DM m& £ IrtWEJMB so 
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[0049] r 1 2 ©E*S*©«3i*ifefc «fc 

[0050] 1 3 oEftSfttt* 

[0051] rcott^ 1 3 (omm^m^xti^ mim 

e^/Wt*©i«JB«;a5M3 J: tfiBSWIH ic £ 3 JW»f*Jt 

±#< ztix^zmfo&ftx, ajfex^-ttrsi 

[0 0 5 2] f»*^ 1 4 ^Ej»*«H, W** 1 3 <7)S5 

«at«R:*8V^r, IME35r3Eo*»ri. tfne^resM&o 

[0 0 5 3 ] 4(^EiR*«tC < ttL«, 

[0 0 5 4] 1 5 OEtt&Ktt. 13,1 

4 0E3»aE«^*5VNT. MiB^tt^Kco^m^a^^ 
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[0 0 5 5] l 6 oSBSl&Rtt. IS^^ 13,1 

[0 0 5 6] B»*«l 7 0BBJtt«W:, lt*«l 3, 1 

mmm 7k^^ «: ^ tp«w< 

1-60 

[0 0 5 7] rttfcfll*3fil 5-1 7 0iBj»*«l21iiX 

h-rz>frtb. ^ft^ft#iajc7*-f 20 

[0 0 5 8] ft 1 8 (DmM&mZ, »*J| 13-1 

©lffitc»jS§ftTV>5«Stflti. £©«StKJi*>W* 
^(c^^ftrv^— ^f-om«^d^*^;$ftrv>S^ 

i£#mi-r5o 

[0 0 5 9] £©Mf3»»l 8 0BE«**fc±ft«. 1»« so 

^Sft«^-r^/MS-8-JW«JfcflB«te:*3V>r, -^ft^ 
*©»#©»m««$fcaJ:!K £ftTV>;5i it 

[oo6o] it 1 9 <Dmmm®.v>m&jjmt±, mm 

{bKtt^ffiafttt^l&RttXfi 8 a Sripflrr £ Hi , 40 

ftoj6ifttt(offitttfij«- 7 *m&rrz> i . mib^^ 

SJffiift*ttSS^^Sft^WlB^^^*o?L 
X. gB£o»#©R**«5fea#*ft< it>fc2*£ft* so 
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»«*aiffe* J: D . Sftrv^j|6iBH$»frS!£« 
[0 0 6 1] COiM l 9 ©E»at«o«3t*ferj: J: 
»WSftfcSa&&*«»*. ffilBlftlfttt£KlcSA$ft 

teasfts^-f ^yHt*j«*» 

«*tc*3V>T. *ft«*<D*$*0«*«c8l5fe*! <t o , * 
*< SftTV>-5J6«tta-&a*«S:»*i-S 0 £Jl««>X 

< SftTV^5fl(HBBffiOffi«^*Si 5lcK«Ufc± 

[0 0 6 2] «rta»»ttS«o«ftfl«ifeft J: 9 

£ tfi" 6 jtf 9 * i Tk^S ft* tf «Wfttt*«*m t 
[0 0 6 3] 2 0 CDia3»«ffiOjR56*S*tt. »* 

o^Lsbi^. **o^rea»ic»bT*aic*>rtfeft 
[0 0 6 4] Z(DM^m 2 o ©B»a6«o«at*»fc J: 

^atcfcrj-feft, iftiw#j«t"5»ft5i*«wt>*aic: 

»«*ft««>a*ftS^b, SBftd^M lefts. 

[0 0 6 5] 2 1 ft* 

[0 0 6 6] r coff 2 l oBB«*ffioK36*ft «£ 
ft«. afRo-<re36K 6 4-<r) icov^x 

*ii{c^ttbft. rfticsje-rsafeji^fftt-t**^ 

««*fta»a*ftS^fe. «3tdS*S{c*5o 
*a*W«-c«ac>3&*ftS*»fe. »*«K»lcA*Sft 
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[0 0 6 7] t»*S2 2 o^^^fjfeBu t&JfttElE&K 
[0 0 6 8] 1*^92 3^SB^S«fi. *fo@d£S«£, 

[0069] it ^2 4 oBSj»aeK©«36*tttt. -<t 
^^ltv^6 £ mm-r * t , 

* fc ttffifIB»«SffifitSi £ ^ H *5 <fc iff IB»«A{M co 
[0 0 7 0] flf *»2 ScoBBitftaffifis 

[0 0 7 1 ] |f*«2 6 OK*attE«)Jiafefrjfe«:. *ss 

MtSIS^:, flMBKttSW*. illrlE«»ttS«K:^ 
©JUc««>3Mk MIT, Ettt^^lSS^Mt 

[0 0 7 2] £ft&W#*2 2<0-**J*«#ft, 
2 3 0KJRSffi. »**2 4 0iEjRaE««>«a*». ft 



«: s 



0-J * 



/c — ic — ] k. = e 
ac" = /csCos6^ /c /7 =/cssi 
tan6 = /c /5, / / /c' = e // /e " 

fete. « s 0 -J 5 WtaBWMMs©-^ WMe^fc 9 , £ * 



[0 0 7 3] 

[#Bi!©*i6©»tt] Mm^^^^^m^^mm^ 

20 [0 0 7 4] *3MB-CH, IB3R*«±lcSJt^^^«S 

OH**»et»*rttffl Ufta* b G H 2 tfrO-r-f S^/WB 
- [0075] *^^^(:3fcioT, Stttfrft 

30 [0076] &Kmffi#m}±. ■t«* j *»*«*«©*aEi- 

[0 0 7 7] ^S^ffitt, (»«4bt?tt« 

[0 0 7 8] -i^frm^ >ftyM©«3; 5^3Bf-&fc 

[0 0 7 9] E«mr«rSFofcJK^«i:«^ 
40 Si: o«iC?*s«#»fc-T^r C- 6 Q 

[0 0 8 0] ^"CO^»B3t«:«#oSEftfc56auft» 

*/ eo= (l/n) ( e j ) 
n 6 . 

(1) 

50 tta*jt««sp, co«:3ta*^»m*, * ~f±**jt 
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*) s t a n 6 flBSiES, -C*fc<5 0 

[0 0 8 1] £ T x i»*aa*j:Hias*us«JEVo3fls 
R«f«i*OJB*Srg»t63&s, ^r(DS*»mEEV 1 o s 

s tt. f»E Vo \CM tt, eo e * Vo/ £ o (= o> ( e ' 
/eo) Votan5=o>£rVotan5) „ ~C^;gtl 

a*^*/^— p«\ a*»«jEv loss 

JEVo^'^H'^fc 0 '-- ^ZtJtti, COEr (Vo) 2 

tanfi/Z, -e^m-C^^o ft*5, ©WtflJSifcSc, e 10 

[0082] Z<D£y l&jftftoa*^*^— p 
tt. 5 (fllg t a n 5 ) , WS^M e & 

0»iRW-frT*>«a5fe*asW< 45, 20 
[0 0 8 3] ^T©»«#:fci3ttS^*f4« 

(LfcflSo-CWtiEftt an 6) tt^«lCjt|l^ 

[0 0 8 4] fcfc\ atjgttfcfa, ^*fcr±M*oj: 5 
^ ^ra«fflf5>ffi, ^ffi^^ffi. >r^->^ffi. 

w»-& (f^fo) fcttjt»m*r±i»«oi$tf— s««r 

fli*a^ 6 (Ufc*SoT««E« t a n 6 ) 

ttftf O^Ki^fci^ (f^fo) fci±JfcW«* 
tanS) f£#0 icftSp 

[0 0 8 5] HlWt. a^^SfflffeiCd^S^ffi^a 40 

6 (LWotlllEgtanS) fi % 15 
»0fcft5. **M-e*!2l*5*5J||jK*f41 GHz» 

[0 0 8 6] 4 mi<D£5\^ ^<D 50 



&&mmmmkt>mft&&m\z*>&frt> y gh z ^ 

[0 0 8 7] iti£ % **ttifft*Wtt^ 7k 
v\ 

[0088] ua*u tf?*<D^<Dm^*^m\\m^ 

nfillO. 0 2lST10GHzttIt;TV^, £ 

[oo8 9] #^£f§m#wf£ ur^-rs^^ 
fit, 8 0 o^-efcsfefe^Hf* 

* ^ - (HKKftttWin T * *f £ i^rTi^&v^ 
jRUBOfcCO) (Wittf. 6 0-8 011%) tC 

[0090] ^fc. mi tficwu-c^ufcwtttt. sun 

{btt©*»K Wft-e & 5 31 # ^ s/Jhs o5>S*-JHttft 

^<J0 5*>*»* (OH) Sr#<^tffcott. Ho<t5l- 
GHz (109) #fett*.Tt>»«* (Ufc^oT^m 
*) . ^fcfimiE^ t a n 6 fc*#V^*^ c 

[0 0 9 1] tfc^ot, i:UT. 
Tk^S (OH) ^#<*tf^^^«*if©«Wfttt 

[0 0 9 2] RlcHB*r#fliUoo. *J8i9©* 

[0093] Bl 2 fc^ l oHJfico^J»o/<^ 

8CQ^SS8 aOJbJHcE«*^*:fll*eaKl a fc, 
[0 0 9 4] afc*3. SE^S^ 8 OOjfejgyi 8 a Wt % 

tis^-f ^^;mt©s^eft^>4 < t « r ^ , 

5 (||«jEttt a n 6) C0/h £ V^ift 
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[0 0 9 5] ftffiMla, 1 h<0 K9*f ^HI*&3fia 
©««fcf±EV^^#muttv^J:5fcftSf Ufc^y Kttfi 

i cto&Ti^i/?? hmmi d&*ti?tiWL»btix^ 
fete t&auis a audi una. mmms a^KJtbtu^t 

tfT*— /MJiJ: ?)fS-g-fi26Kl b^^y^^ Mil d 
ica^^bLtv^yKiilg, feit^tfT^— 10 

[0 0 9 6] tU, K9>r^HK3 Sr^tf K^-f^ 

^ (e^t) ^rm-teaiK i o^-y K«ai 

a^fcffitfS^TSNSSM b fcft=firi-*»(ft*4*Krt 

Vw<Ett5*SRfrfcixTV^ c fr*5. ^T«#e3IK 20 
ia»fe^r$Mft»tt4 aBI"C©raittt. -C#5*:tt$&V> 

[0097] ro^<rfll#fiSIKi©JI»*lc: % ^^t°- 

sstss 2 * :/«gt*-c* 0 , *<t esiK 1 * k 
[0098] *«w-cr4. ^reaiK 1 30 

5 . bfe^oT^miES t a n 6 0*#V^»» 
4£j£rfB®-f 5, £ %*&igUI 8 a o>mn»&&A <5 

(SS«IEK t a n 5 ) X V > -<rfi5SK 1 SreSSStbS 

»«*W5feA 5 (flUiES t a n 5 ) **r*»»*«r 

[0 0 9 9] ro»ft*oE«CD*Sfe£ Ltfl, fy^ 
ffi^So£«efc«rR«jEft t a n 5 o*tv>*6»«rC 

»rici-5ii, f t an 5<Z>*# 40 

bTV^*0^5>Oj&gUI 8 a (DSMI^SilEg t 
[oioo] ztib<o^»\cj:9s fy^att*2«cA 

t a n 6 0*:#V>J6»«l0a5fe3i^^— p ^ LTPM 

yr^^^oi 5fc^*/i"¥— jPTcfcitsc^ri 
-#3§^?*»utv^ 0 mmi&Mhvtz&^x so 
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[oioi] f ^^^flf oSfflS^ iUf»»«F 

««»dl»«:»flR-J--6««E« t a n 5 <0*#V^»4& 
tt. »S«fiL*2 0«HfcJ:^05£«^O^BBiai-6 

[0 10 2] fc*3. SBi&^EStt, WJMHt* UTM 

T»J«*tbS. ^Oi^mtt, ®2<DSffi8f±*JhSo 

m, 6 4) o^T^^i^^TbTisg^-^ 

[0 10 3] -*:**5££ UTtts El 2©:**^ 

[0 10 4] H3tt, *»H©^^J»»JEr«fcfc*5«-«, 
t-*fc%JI»»S»i»2*5J:^©JBHftif 

teB«S*bfc««tt»3fe* 5 (i-ftfc%»mjE* t a n 
5) 0^:frV^«ttO«ffi[Bie (RH (a) ) N &£Tf 
t(Dmmj£m t a n 5 

ffcri^^*^.* ( G =I/V) <DjH&ft«H£ (mm 

(b) ) to9mm*7*1r'b<D-T*tbZ>o 
[0105] rcoH3 (a) oj;5l^-»»8ttS2 
«u S^tfiR 1 1 totft&j z 0 ic^ 

[0106] :ony^^7G f tt, *«SSSfcSo 
«Hft^lcE«*^fc««iE« t a n 5 ©*#VM»|Mfc 
031*^^— RjR4#ttSrS-t*tO-T?fc!?, 113 (b) 

[0 10 7] ^^c, H4Wt, /^^«*0#JH«»j«» 

ar, i««tfi (ighz) ^ioo%i:n 

13 f 3^3 0% ^5 ftflJW ft f 5tl 

3%. »7ftiftflRtt-f 7$r5. 0%. ^9^1Sf 9 
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3. 5 GHz. 8 0%) Sr^Ay"CV^ c 
[0 10 8] HI 3, H4^>«IElBlK«3J:^4»ttBI«r#R8 

(o)Ll, 1/ W C1) r±JW«**WSS:«p-o*»b, ifffll 

a*. 3l»*«tt»2©^^lBBft^f^^:^s^l*i^■cv^<5^l«E* 

RWtt«NrL-Cv^ 0 

[0 10 9] Lfc^oT. ^$S^^SoMjgKS§ 20 

a n 8 (D±z^mm%QX~<Dm&ftm, 

tt«r*9oajfe^*A^— Pfc'j: 5 ^rt>^t5 0 -ft 

[0 110] Bt«IEttt a n 5 <&*#^*6S*J-C 

i*JW»3i*/^*— *r»ft-f-536*fe, ^yTTfiSfcgep^H 

[0111] #ctc. 2 ©SM©»1BT*£, 

[0112] *i\ |5 ( a ) ic^-f J: 5 fc. £K 2 1 

fts 0 co#7*x*2 1«\ *#v>wm<*affe* a *: 

l£^T*£V^m#«3^ 5 Sr«FO*m £ ft 

hy^^ (Na) . #y^A (K) , 
(Sr) , X/U^pJ* (Ca) „ -^>^v"^ (M 
g) , (Ba) »#**ftTV^ 
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7*j£#flEtf:, £T*«WOBM^5#7*£v^ 
So 

[0 113] 2 lO— (T 

a) . ^nA (Cr) g2 2 lr. 

(Cu) , =i^4ta (Ni) .^cosai^SJl 2 3 &m;fe 

[0 114] ofic, H5 (b) i^r* 51^ 
mm 2 y <y97<<— tv«* — xv^lt, 

ft*£5K:* ^r^^«te«fc!JfM&J12 4fc*o* 
»2*»j*i-S. 

[0115] 2 w\ as ( c ) t^^ft 

^<!!)^7^0S1]E8 tanSft lEi&S«^^mjE^ 
cQ-hfc. ffigfcR2 2as^S§ftT*5*K *©±©B«« 

fc**m*2 4as«/as;Kfc, ^ y rests tur. « 
j&£fts 0 2 1±. ffim<om2<D£?\z > 

[0116] rco<t5^s -<r«»» i 

no»«SttS2 30S«RStt«r fcfc* 9, A*3ftfc 
H-±o*JB**a^^3i*/U"¥— R«jEg*t 

a n 5 <£>*#l\ ffi$vg 2 1 ©a*x*/U* 

-Pi: LT^i&£ft5 0 Ufc^oT, 1&ttM2Kfr£ET 

[0117] roii»««a»«±. ^vtr^^ffifit 
(c^-re^^^J:^. EMI (WWW) -C^Mi: 

[0 118] *»WO»3 0SaS©*tt'Cfc«, 

[0 119] ^"f. HI 6 (a) CO J: 9 (C. JfegcS 8 a O 
*®^S®IC N «*fig»l a tflTffiiSRl b t»» 

ia. i h <omtsm<omn\^n, Ev^tc«-ftu*v^5 

IcftJfUfc^y Klgl efci^y^^ Mil f ^ 
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[0 12 0] rcog^S' W\ RO±5lc»ritStuS. 

ro«3S!9 8Ui««r. 7tb!Jy^77^- 
Mgi f KtSl ho^il^r^^o ft 

ftfeo^mco^ti^ 

[0 12 1] olfic, H6 (b) <D£i\^ ^7g^?& 
Wft^2$:fft, -tfi9BBj»««Sr7y y^y^ 20 
£ 2 t LTtt, aBflro^-y^ttSSrttffl 

ica^s^y^ffiSvs. -rftfot>i»^d-^aaiD*^^- 

*lrft^7^0S«2 1C0±I^ &feiJB£2 2 36S?g^StU 
[0 12 2] o^fC N K-f^^^oWW^Wb^*: 

«ffi-e*»$*LTV>S^7^»* (5p*&3ffi^*&l 0 fi 30 

mS^tomtvO Sr. ->7^^y^Jg 

«^hy*^ (Na) . ^y^A (K) „ ^fnV^ 
A (Sr) , XAsi/VJ* (Ca) . (M 
g) > ^y^A (Ba) m&^nX\,^Z>-b<D&£ < , 

4 3, l^otBliEKtanfiWf 

[0 12 3] C©^7^»*Sr6 0ftV^U8 0lt% 

(Br) {^^^r'>^>*^tflf^^^y--^ 

»tr=-yw^>r^— »*<5o-5raisii4ifSr. *^y=.9 

5o (Br) fl^#*VWU I^Br^t^ 
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a n 5 Sr^<t5wim6o 

[0 12 4] dCDffmiESt a n fiO*#i#7^ft* 

6 (c) <DX IR^Wil^-r ^^OlMcj: QftMIS 
W2^<Z)HI«TU »«8«St«2*i^o« 

[0 12 5] C^yf-fy^KLT, EiRX4E±(c 

g^fc^rfisiKi 6 4 tr* m©^ta 

-CIS, 6 4co^aHS&) dSspfirUT»rt**urv^S3flS, c 

£ c 4*5, -<reai»4if©KjiiaHR*ffitta 
fir. y^-u^ hft£©«i«#*jfcs*i/rv^3 0 

[0 12 6] ^W^»^^f^i/M 

fcfls*«js& £ri£ r. $ * 3 *7cO»itt#3S £: 
■bTKSfe^ (OH) Sr#<-&tft>^fi. GHz (10 9 ) 

#sr«^Tt5>s* (vtzfroxmnm) t>m<, tat 

[0 12 7] *fc, Sfcfc, tttt««<0*««JK3/^-f 

-&Ufe*m«rfflv^<5r £t>. S&li:S*Li^»tt£ft 

So 

[0 12 8] ^(Dn^f^y^^tl^I^ ^I7tcm 

as&fc^sjvo^s. mm (a) fi-toia*s«8 03» 

MS^2iE4Voff^tr«EMd»&JL^H M e«>9. RIB 

(b) ttHC<**«a»&AfcB-C*5 0 

[0129] r©*J6o«1IBiJ:J:ixtf, Ej»*S±<^^< 
r^Boj»iB«teBE«S*Lfc3l*«aE«»2lc, bu^^» 
J:5«c»*lE*t a n 5o*tW77»*4:aALfc 

tttt*«©*«** ^ ^ -f ^ ^»JB 9$:/K-/v 1 ^>'^ 

8tan5 CQ^C^V^^^a^^^— P t UTi 
i&i-So ^y^»St«2tc:#ffi-t-S*^-f v^^^ 
LI. ^^r J r^v'^>^C 1 iciS**^*/^— *r 

St»O^Sr^4 < t5o 
[0 13 0] ^fc, »»S£t«2 g^^r. 0 5^^Lfc 
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[0 13 1] ^^O^4C0^(D^-Cfe^> s 

[oi3 2] znmfavmmxte. 86, m 7 -ctfci^ u 

^^MBSfctfy^-f V^U »Htn-7^ 10 
^"fStSBfc:. ^feta^2joJ:U ; ^co^SO^ N £ 
bid. J»*«jcoft3ftSS-<re5S»l i**rt>, 

[0133] r <dw?&. ^o^reaMMMJtty^- 

[0134] Z.<D£o\^ »*«St:*2^J0x.TJ|*«S*B 

/H*»<0i*W«J«5M3 J: tfX9i«IH J; 5 JL^ttJiO ffi 
JBttftj*^©^*/^*— ftmiES t a n 5 co;*:^ 

T. fy7«a» 2 * L 

6>fc:jfeJ>S-*£T, ^reaSKl Jbz)^^^-^^ so 

[0 13 5] rcon— 7^ ^^-Sj»**p{c:oj&dS6^< 

t:O^TMSft4 a^b2£^3^T#te&4 b 

y^Gfi^D, 3&Q**jh,fc*j^«5fc«ife 1 3d? sens 40 

[0 13 6] £*Lfc:J:"K ^TCTl^^ti^^ 
[0 13 7] ftfc, *»HO*5 03*lltO*lB^*)S. 

U£^i"'5o 50 



[0 13 8] *-f, B9 (a) <0<fc il^COpmiE 

[0 13 9] :©B^7^Sfi8 ff ±o*«sig 

^co?L8 b £;feit£ 0 

[0140] 

■^hy^^ (Na) x ^y^i^ (K) . ^fnyf^A 
(Sr) „ X/lsZ/pJ* (Ca)\ (M 
g) . /<y^A (Ba) f^nTV^-5t)^^J:<, 

^ attics #7*^* 

[0 14 1] r^^f^^»^5r6 0^V>L8 011% 

(Br) fc^tf*Zs&&m&t*^tf*i/Stf9 

_ ^-^co pjnsi£ t**, * ? y » * 

t«-^ ®Rfc:»J*i-<5. H9 (b) \£^£tlZ£5 

{c. r <Dmm^Mj& £ titcm^r- . mmiEm t a n 5 ® 

7 ORtfta*ft 5 mmiEm t a n 5 ) V^T? 
[0 14 2] O^lC. fimiE^t a n 5 

Si; 5121, i9 (b) |dijg«B"e^**iSJ:5fc«* 

[0 14 3] ortc, S«>3M>*«7 a Sr. iiflrttSO 
*S8 # lcRH-&^?L8blcJ0IJka«>3&tf. ft*5. - 

CO#^^5 5 L^2^g 2 g$tb5^mi-> ftHIE^t a n 

[0144] ioa^®*«o*XBtc. 
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>y h-mm&M&ZlnZJim, £><£U\ *<D^ »«ssst 
ttoK*SB&Rtf»*1-*. 7tfc\ mfccoxSfi. HI 6 

[0 14 5] BMtEft t a n 5 0*#ft*8E-fb* 

*W«rfflv^Sii:3^ffl3tE«. ^*^>#JBOj: 5 10 

ft5comtt«»*r£iB ^^^rifa"? a« * * s t o 

"CfcSd^ £<&5*>*I6X (OH) *:*<*tft)0«:. 
GHz (10 9 ) WSrittxLTt^** (lfc#oTR« 
*) d s iS<> *fc»R:£»t a n fi t>*#vMKSr^"t-J& a 

[0 14 6] £fc, $ fete, R«jEjg t a n 5 

tt*»^^ta^ufc*m^«v^5ci:t>, s&ica 20 

[0 14 7] £0**0»««Cj:*Utf. *«ft««©» 

?L8 b Sr«>W-5— ^m^a^ 5 a*lOTE*6ft«=X« 

8 b jc^s-rs^-tt^fflwi-s. ^co-^^f^tufcs^^ 
oasKtxsK-c, s^t-rso rnt-j;^ »4segt«^ 

[0 14 8] iBiRS«^*3V>"C. »*fitftS2i5 

lB«StbSffifllOSSO^* s . ^miES t a n 5 <D±£ 40 

ft»»"C»JS * fix v ^ . tc & 5 ^ 

;^gSi^f,IMI:4x.5^i:^<, flit* Art 
SP&^^fe X tfW&mm J: S H-± ©WH « 
^oa^;v^-Sr, R«IE»t a n 5^|V« 
•oaffe*-*^— P £ LTKJfci-5o Ifc^ot, ^ 
y^88a2^#St5*^ V^*>*L 1. 
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ft < ft 

[0 14 9] SblC ^^O^ffiHC&V^Tt). HI6*5 
±t^B7Sr#flRU-CRWb*:. JR3 0*JSO*ttlcteH" 

fflB«o«»#yf-f^ill9^ §6 (c) o J: 

[0 15 0] »«SSgt«2 HiSiC^Urh 

tU*. Cco^Kftj* fete. 1 ±<£>7*-f 2** 

/HB#0^^tt»Ofi*Sr^ft <t5C^ jfts-e* 6 0 
[0 15 1] £fc. 0 8S:#SLTRBL^ 14^ 

^^iAL fc^ffii^ # y ^ -f ^ 9 * £r 

*«aSt» 2*5^^0*113220^ £feie s «^{:o 

[0 15 2] Ufc^oT, ro^Mfi. ^y-fW$iM 

ft<1-£ 0 

[0 15 3] #ctc. *»HO|R6 0»JSO»ttT?*5. 

rm^i-So 

[0 15 4] ^0^6 0^J£0?^1i{C*5V^Tfi, H190 
*5O**C0*tti:?feOj«'7?*ftoTV^5. -Tft^^, 
HJ9 (a) -eH5®«r«-JpfcoX«8 # lcKttSJL8b*r* 

^Ofc^lllO (a) CO cfc 5 i-. MM^8bi/i 

So 

[0 15 5] *fc. ?L8 bOM»«tfPot, MMlE 

o*B!YkttaE«7 4:, 8 * Icfgtt^tufe 

7L8 bfc-frSrrs^-jfefcfts i5l-, HI 10 (b) la 

oa«>^s«7 a tc^gii-So roi*a*iSS7 a 

a««»0*«8' ^RW-b^fc?L8 b ^ffi*3& 

[0 15 6] ft*3. ?L8 b*3j:tfa»3&^*«7 a CO*! 
tBll (a), (b) (C^i-^ptC. fiiSB^ftlfc 

Ja<IT, **aa»2^E«4*tStt«*5j:V^.^>jB 
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[0 15 7] c^cj:^ il^M^co^^^co^ 
SAMS!'. -fiU, BtE»t an«©**4*9^ 

il»»ffitt»^>Efll*ii«ffi«^lRl«^ ^A'^ttJBjflse 

[0 15 8] Z(OmM(DmWiKXtl^ m 5 (D^MCDM 

[0 15 9] Sfc, «±KI&WLfc*»WOB«^» 

[0 16 0] »ttflcH1*Sr«v^#-&tcitt, »ttft«jfc 
A a 7 fi, llffi^s^ (1) iB«Wtii 

t a n 8' =/x" /ja' (l' ) 

mcnimm. tan 5' tt«ttjE*T?*>5 0 

[0161] »»fiKSo*± yr^^y^ 

n 5' ) ««-»jfe^ft5. 

[0 16 2] £>ricW9Kl fefflinS*bS«aEVoi:-&«>f 
yfc^^ZT^th S3fc#W»n l os sfico/x 

r t a n 5' Vo/ZT?*SttSo S^^A^- 

p' r±, a*4>«ati loss ^Mp^ttsmjEvo^ 

court and' (Vo) 2 /Z. 
[0 16 3] I^i^t^ i^;v^P ; «\ «tt. 

[0164] fcfc\ 3J5S*a*;*:% < *S £ > KMm&± 50 
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b , if— * yh* (R3Fe5012;R =M g > N 
i. Y) 7x7^f K Co-Cu^^tfyx^^f 
^J:V\ tilt, N i - Cu^7x7^ h"CN i CO — fH5£t 
Co, Cu, Mg, Mn. Fe/iif-CfftLfctOfcJ; 
V\ 

[0 16 5] *ff«ft*«©tfcark tttt, JtlB*«tt 
[0 16 6] Lt^oT, fHWSiUt^y^S* 

So 

[0 16 7] 

1 J: jx 

[0 1 6 8] *»«©tt*j2. 3 (Ds<^%&$ffiijfe\C X ~ 
[0 16 9] *»«0»*3l4<03l*«a«»fcJ:*Ltf, 
[0170] **Wco»*35 5 0*«ffi£b»4>fi£^& 

tets ^5^^^ £ 6 r t a* ta * 5 . 

[0171] *38Mo»**6©Eil»»Kl!:j:Jx«, SE 
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»teittW»IIBfcJ:&Jt*»rt±lKJBtt*»t, MIES 

[0 17 2] ^^Off^7(Dga^^(CifL^ IE 10 

[0173] *8»oM*5 8-10 J:^ 

-r /H»#^i«««fi!c»*3 <£ rfm&&m \c x z> h- 

[0 17 4] i©Ej»«Ri2iJ:ixtf. 
[0 17 5] 1 2 ^>IB)RS«coK3t*-JSfe 

**v«t»a** a m5«tt««o*i* 

^^T^f >^i/»JIB«ril»*»a#ft iTBflloflifBf y ^ 

[0176] *»w<DBi*9ri 3cDia*s«ic:g;tb«, 40 
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[0 17 7] *«WOfi**«l 4 6DiB3R*«iCj:ixtf > 

So 

[0 17 8] 1 5-1 7.coBE*36ffi^J: 

[0 17 9] 8©EiWESlcj:iitf, 
a**IJ:iU £;ft,Tv^£ bh\^ 

[0180] *IS§go»*3S 1 9 oBflU^oKS^Sc 

»LT, Bf*o«»©W«flca*«3jS/>ft 

IBjJr*offi«cft 6 J: 5 (-IBS ufc jiStcofBjg^ 
SO^X^{CT. SSafii-So -illui^ »«figL« 
3^E«Sii5»»o»«{taife«39S. teo«»J:!J*# 

[0 18 1] **MOI»**2 0 <oiajtRSffico«aS*ffi 
icjitiff. S*0^7£M («9xitf, 6 4-<T) (CO 
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[0182] *f§ejcogt#3g 2 1 ©e*a«<&»3£*-a 

^J:^«, MR^TfiSSJ* 6 4-<T) {co 

[0 18 3] *»«Offl*S2 2 0/^i»«m ft* 
923 OgBj&gfcu 2 4 nBM&R(Otm&»s io 

■*a 2 5 oEiitK, st** 2 6 oEifcEttow&A- 

[HI] «^©»^3SiC36^5^«*oja«Jft»tt«' 

*i"Ho 20 

[02] *»»©*ioSMo*tto^i|»«ibr»dS3i 
[0 3] *»«fc*5ft«. '<***«lclB«£*T,5»lft 

!&#{££^i-0 e 

[0 4] /^^«»o#ja«^5^#o«iKfl[Sr«^"t" 

£0o 

[0 5] *»WO*2©*lltO*tt-C*>5, 
*3 J: T« o«5t*S £ ^tSo 

[0 6] #»§B©Jg3<D*JllEO»lB"efcS, Rlft%K£> so 

[0 7] *««©*3«)|BISo*tt^*>«, EjKa&ES: 
^-f0o 



[0 8] *«HoJS4©*16©»ttT*>S. EiRS«*$ 

[0 9] *»W©»5©SEK©»lfc^;b5, sa«fts«*3 

[010] *»W©K6 0Sato»1Bl-c*>S, iB«S« 
*5 J: tf* oSHfe*f & ^^i"0 o 

[01 1 ] ^m<Dfse<omM(Dmm t (ommm^'r 

0o 

[012] «ga©n ov'^ ^ y<o«tii 

[013] »JaSStO»2 0v^5 ^ 

[014] MjSSoS3 £0>>5 ^ u-v'a yottlU 

[015] WS^4 0^>; a. >O^0 

i 

2 

3 K^-Y^IUK 

4 #U£& 

5 1/>>— 

8 GIH&K 
8 a j£jRJ| 

8 b S^a^TL 

9 aKy^-f V^»JB 

of a^a^^^;* 

2 1 ffifflSS 

2 2 ftJMMt GSSUB) 

2 3 Sfi^jRJI 

2 4 



[01] 




10° 10* 10 4 10 6 10* 10 10 10« 1D U 10 1B 10 18 
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V1 = 0V 
V2»3.3V 
Tr c 5ns 
Tf «5ns 
Pw - 20ns 
Per = 50ns 




10 20 30 JO 50 60 

fftfS (ns) 



afts ins) 



V1 = 0V 
V20.3V 
Tr » 100 ps 
Tf « 100ps 
Pw = tOOps 
Per a 1ns 




mm ins) 



(71)fflJBA 000000295 



(71)ttJJKA 000001889 
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(71)tMRA 000002185 

jioscff a;n Ett.&;u 6T@7 ms^ 

(71) ffilS A 000003078 

JGK»*K2«— TH l^l-B- 
tfljffiKA 000004237 

JE]fc*»E£ET i 7 # 1 # 
(71)ttMSA 000005049 

^EJfiF*:KT|T|5!rffiFI?KS?feBr22#22# 
(71)ttURA 000005108 



(71)ttJKA 000005223 

#*;n*;ii»riT«fijicK±/hB» : P4Ta i = 

(71)WJSA 000005821 

(71) fctiJKA 000006013 

(72) »5B# *M Xf» 

KM^mA^PrtT^I^ 2 -1074-38 
(72)^PJ# ^feU ft 

^M^g^#mW0I2 -38-4 
F^ 7 — 5J056 AA00 AA40 BB22 DD52 DD54 

DD59 HH03 KK02 KK03 
5K029 AA03 DD04 DD24 GG07 HH01 
JJ08 



